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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articfe 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).): 

Description, pages: 

1-4 as originally filed 

Claims, No.: 

1 -3 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Reference is made to the following document: 

D1: R.J. COOK ETAL: 'ISOLATION AND CHARACTERIZATION OF cDNA 
CLONES FOR RAT LIVER 1 0-FORMYLTETRAHYDROFOLATE 
DEHYDROGENASE' JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 266, 
no. 8, 15 March 1991 (1991-03-15), pages 4965-4973, XP002157451 
BALTIMORE, MD, US cited in the application 

2. The present application refers to the use of 10-formyltetrahydrofolate 
dehydrogenase as therapeutical agent, more particularly as anti-tumor agent. 

3- Document D1 discloses the cDNA sequence of rat 10-formyltetrahydrofolate 

dehydrogenase, also indicating that it could serve to investigate physiological role 
of this enzyme (last paragraph). 

4. Novelty (Art. 33 (2) PCT) and Inventive Step (Art. 33 (3) PCT) 

The prior art does not contain any indication for the use of 10- 
formyltetrahydrofolate dehydrogenase as a therapeutical agent. The subject- 
matter of claims 1-3 therefore fulfills the requirements of Art. 33 PCT in terms of 
novelty and inventive step. 

5. Industrial Applicability (Art. 33 (4) PCT) 

For the assessment of the present claims 1-3 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
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a compound for the manufacture of a medicament for a new medical treatment. 



Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Pubiication date Filing date Priority date (valid claim) 

Patent No (day/month/year) (day/month/year) (day/month/year) 

WO 00/73330 07/12/2000 01/06/2000 01/06/1999 



Although document WO 00(733330 is not prior art according to R. 64.1(a) PCT, it 
discloses the subject-matter of claim 1 (claims 34-38). This document may therefore in 
some contracting states be relevant for the evaluation of the present application. 
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10-FORMYLTETRAHYDROFOLATE DEHYDROGENASE AS THERAPEUTICAL 
AGENT 

The present invention relates to the use of 10- 
formyltetrahydrof olate dehydrogenase as therapeutical 
agent, in particular as cytotoxic and antitumour agent. 

10 -Formyltetrahydrof olate dehydrogenase is an enzyme 
present in the liver and in the nervous system of mammals. 
No therapeutical use for such enzyme has been disclosed up 
to now. 

cDNA from rat 10 -formyltetrahydrof olate dehydrogenase 
has been disclosed in J, Biol. Chem. 266(8), 4965-4973, 
1991, while cDNA of the same human enzyme has been 
disclosed more recently (Biochem. Mol . Biol. Int., 47(3), 
407-415, 1999) . 

Furthermore, methods for the preparation of the 
recombinant enzyme are known from Protein Expression Purif. 
6, 457-64, 1995 and Biochem. J. 306(3), 651-5, 1995. 

It has now been found that mammal 10- 
f ormyltetrahydrof olate dehydrogenase is capable of inducing 
a marked cytotoxic response against tumour cells, when 
administered to tumour -bearing patients or animals. 

This cytotoxicity seems to be mediated by cytotoxic 
antibodies to human tumour cells, particularly carcinomas 
and adenocarcinomas. 

Cytotoxicity can be quantified in vitro on Jurkat and 
Kato III cells using conventional methods, based for 
example on the use of commercial kits such as the CDC-UK 
kit (Pharmaproduct) . In particular, the appearance of 
cytotoxicity in rabbits serum was observed already after a 
first treatment with the enzyme (1 mg/animal in saline 
solution) on Jurkat and Kato III cells. 

Therefore, the invention also relates to 
pharmaceutical compositions containing as active ingredient 
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an effective dose of 10- formyltetrahydro folate 
dehydrogenase . 

The compositions of the invention will be administered 
to tumour patients using the conventional administration 
5 routes for proteins and polypeptides, for example the 
subcutaneous or intramuscular routes . The treatment may be 
repeated, a treatment comprising one -two week separated 
administrations of doses ranging from 0.1 to 20 mg of 
enzyme being preferred. 
10 Furthermore, it has surprisingly found that it is 

possible to induce high cytotoxicity by administering the 
enzyme even at very low dosages, such as 1.10" 4 - 1.10" 10 
g ( through the sublingual route, in the form of granules or 
drops of 1% water-alcoholic solutions or suspensions in 
15 ethanol, with concentrations of active ingredient ranging 
from 10" 6 to 10 " 10 M. 

10-Formyltetrahydrofolate dehydrogenase can be 
prepared by conventional recombinant DNA methods or it can 
be extracted from the liver of animals, for example from 
20 liver of bovine, ovine or swine. Goat liver proved to be a 
particularly abundant source of this enzyme. 

The extraction process comprises the treatment of 
livers with solutions buffered at pH 7.4 (PBS) followed by 
precipitation with 15% polyethylene glycol 6000, 
25 chromatography on TSK-DEAE or DEAE-Sephacell at pH 8, 
elution with 0.3 M NaCl and purification on TSK SW3000. 

The following example illustrates the invention in 
greater detail. 
EXAMPLE 
30 Extraction 

50 g of goat liver are homogenized, suspended in 400 ml 
of PBS 0.01 M pH 7.2, stirred for 3 0 minutes at 4°C and 
centrifuged on JA14 at 14,000 RPM for 30 minutes. After 
that, the product is filtered with suction; then through 
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1.2 fim filter, finally through 0.45 filter. 
Volume: 340 ml cone. 10.9 mg/ml . 
Fractional precipitation with PEG 6000 . 

336 ml of the above sample are treated with 5% powder 
PEG 6000 (16.8 g) . The whole is stirred for 1 hour at 4°C, 
then centrifuged on J 6 at 4,000 g for 30'. 

The pellet is taken up into 61 ml of 0.03M Tris/HCl pH 
8, whereas the supernatant (34 0 ml) is reprecipitated with 
5% PEG 6000 (17 g) , then 10% PEG 6000 stirring for 1 hour 
at 4°C. 

After centrifuging on J6 at 4,000 g for 30', the pellet 
is taken up with 62 ml of 0 . 03M Tris/HCl pH 8. 

The supernatant (345 ml) is treated with 5% PEG 6000 
(17.25 g) , then again with 5% PEG 6000, stirring for 1 hour 
at 4°C, then centrifuged on J6 at 4,000 g for 30'. 

The supernatant is discarded, and the pellet is taken up 
into 200 ml of 0.03M Tris/HCl pH 8. 

5% PEG pellet volume: 61 ml, cone. 9.34 mg/ml . 

10% PEG pellet volume: 62 ml, cone. 13 mg/ml. 

15% PEG pellet volume: 200 ml, cone. 3.38 mg/ml. 

DEAE - Sephacell 

About 150 ml of DEAE-S resin are equilibrated in 0.03 M 
Tris/HCl buffer pH 8. The resin is incubated with the 15% 
PEG sample for 30 minutes at room temperature + 200 ml of 
washing . 

Leg 1: 200 ml 0 . 5M Tris/HCl pH 8 for 30 minutes at r.t. 
+200 ml of washing. 

Leg 2: 200 ml 0.03M Tris/HCl pH 8 + 0 . 3M NaCl for 30 
minutes at r.t. + 200 ml of washing. 

Leg 3: 200 ml 0.03M Tris/HCl pH 8 + 1M NaCl for 30 
minutes at r.t. + 200 ml of washing. 

The following samples are thereby obtained; 

S.B. volume: about 400 ml cone: 294 /■/ml . 

LEG 1 volume: about 400 ml cone: 1.14 mg/ml. 
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LEG 2 volume: about 400 ml cone : on PM 30. 
LEG 3 volume: about 400 ml cone: 137 //ml. 
LEG 2 is cone, on PM 30 to an about 20 ml final volume, 
concentration of about 3.6 mg/ml. 
SW3000 prep. 

LEG 2 from DEAE-S obtained above is purified in prep. 
SW3000 prep. (10 runs, 2 ml each) . 

Four fractions are eluted, the second being concentrated 
on PM 30 and dyalised against H 2 0 to a final volume of 
about 2 ml, concentration of about 1.5 mg/ml. 
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1. 10-Formyltetrahydrofolate dehydrogenase as 
therapeutical agent . 

2. 10-Formyltetrahydrofolate dehydrogenase as antitumour 
agent . 

3. The use of 10-formyltetrahydrofolate dehydrogenase for 
the preparation of cytotoxic and antitumour medicaments. 
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